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Abstract of JP62133079 

PURPOSE:To improve the wear resistance of a material to be treated without losing the magnetic 
characteristics by subjecting the material to annealing in vacuum, specified pretreatment for plating and 
electroless chemical Co-P plating. CONSTITUTION:Precision parts made of soft magnetic silicon steel 
are annealed in vacuum so as to obtain desired magnetic characteristics and to prevent the formation 
of oxide films on the surfaces. The parts are pretreated by degreasing with an org. solvent, degreasing 
with alkali, pickling and treatment for removing silicon oxide with a mixed acid-inhibitor soln. The parts 
are then subjected to electroless chemical Co-P plating. 
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Description 

15 1 . Title of the Invention 

METHOD OF SURFACE HARDENING TREATMENT OF SOFT MAGNETIC 
PRECISION PARTS 

2. Claims 

20 A method of a surface hardening treatment of a soft 

magnetic precision part comprising the steps of 

annealing precision parts made of soft magnetic silicon 
steel in vacuum, 

pretreating the parts by degreasing with an organic 
25 solvent, degreasing with alkali, pickling and treatment for 
removing silicon oxide with a mixed acid-inhibitor solution, 
and 

subjecting the parts to electroless chemical 

30 3. Detailed Description of the Invention 
[Field of Industrial Application] 

The present invention relates to a method of a surface 
hardening treatment of precision parts, which constitute a 
magnetic circuit and require wear resistance, such as an 

35 armature or a yoke used in a printing drive section of a printer . 
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[Prior Art] 

Conventional ly, the precision parts requiring soft 
magnetic characteristics such as an armature and a yoke used 
in a printing drive section of a printer are coated with nickel 
5 plating, zinc plating, chrome plating or electroless 
nickel -phosphorus plating for imparting a rust preventing 
property and wear resistance to the surfaces of electromagnetic 
so ft- iron, silicon steel or the like . 
[Problems to be Solved by the Invention] 

10 In the above-mentioned conventional examples, nickel 

plating and zinc plating have a surface hardness of about HV 
400 and have a problem with wear resistance. Chrome plating 
has a surface hardness of about HV 300 and is advantageous in 
terms of durability, but this is electric plating, a covering 

15 power of plating to the part is uneven, and this plating is not 
suitable for mass production. Since the surface hardness in 
the case of electroless nickel-phosphorus plating is also as 
low as HV 400 or less, there is a problem with wear resistance. 
In addition, if the parts are heat treated at around 400°C after 

20 the electroless nickel-phosphorus plating, the surface 
hardness is increased to about HV 800, but the part cannot be 
employed because deterioration of the intrinsic magnetic 
characteristics is caused in the part material in this case. 
[Means for Solving the Problems] 

25 The present invention has been made to solve these 

problems in conventional examples, and pertains to a method of 
a surface hardening treatment in which, first, silicon steel 
members are annealed in vacuum to obtain magnetic 
characteristics and to prevent the formation of oxide films on 

30 the surfaces, and then pretreated by degreasing with an organic 
solvent, degreasing with alkali, pickling and treatment for 
removing silicon oxide with a mixed acid-inhibitor solution, 
and thereafter, the members are sub j ected to electroless 
chemical cobalt-phosphorus plating, and thereby the wear 

35 resistance of a material to be treated is improved without 



losing the magnetic characteristics. 
[Examples] 

First, 3% silicon steel is used as a material and formed 
into a predetermined part configuration. This silicon steel 
has excellent magnetic characteristics but it is a material that 
is likely to form an oxide film (Si0 2 ) because of an active 
surface. 

In the treatment method according to the present 
invention, as the first step, the silicon steel is annealed at 
850°C for 1 hour in vacuum to obtain the intrinsic magnetic 
characteristics of the silicon steel and to prevent the 
formation of oxide films on the surface of the silicon steel. 
In this case, in an atmosphere of non-oxidation, N 2 or Ar, other 
than a vacuum atmosphere, the surface of the silicon steel is 
apparently finished gloriously, but an adhesion property after 
final plating finish is insufficient and heat treatment in a 
vacuum atmosphere is required. 

As the second step, the following pretreatment steps are 
performed in prior to electroless cobalt plating. 

(1) As degreasing, the silicon steel is treated with an 
organic solvent primarily to remove a mineral oil . 
1, 1, 1-trichloroethane, for example, is used as an organic 
solvent and the silicon steel is immersed in the organic solvent 
for about 3 minutes with an ultrasonic vibration being applied 
to the solvent . 

(2) Next, as second degreasing, the silicon steel is 
immersed in a mixed alkali-surfactant solution, for example, 
a commercially available alkali degreasing agent such as 
o-sodium silicate, for about 3 minutes while oscillating the 
silicon steel to be treated primarily to remove an animal oil 
and a vegetable oil. 

(3) Next, the silicon steel is immersed in a 7% aqueous 
hydrochloric acid solution for about 10 to 30 seconds while 
oscillating the silicon steel to be treated primarily to remove 
iron oxide. 
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(4) Furthermore, the silicon steel is immersed in a 
diluent of a mixed acid- inhibitor solution, predominantly 
composed of a fluorine compound, for 10 to 30 seconds while 
oscillating the silicon steel to be treated primarily to remove 
5 silicon oxide. 

After the above-mentioned pretreatments (1) to (4), 
finally, the silicon steel is immersed in a solution of 
electroless cobalt plating, containing sodium hypophosphite as 
a reducing agent, to deposit about 10 to 20 pm of electroless 

10 chemical cobalt plating in which about 4 to 6% of phosphorus 
is added to cobalt to enhance the durability of the silicon steel 
to be treated. When a thickness of deposit is less than 10 ]im f 
adequate durability cannot be obtained, and when the thickness 
is more than 20 \m r there is a problem from the viewpoint of 

15 mass productivity. 

The chemical cobalt-phosphorus plating of the resulting 
material to be treated undergone the above steps has a surface 
hardness of HV 400 to 500 and this surface hardness is close 
to that of conventional nickel plating, but since it preserves 

20 a lubricating property, it is suitable for precision parts 
requiring wear resistance. 

Using an impact dot printer in which the treatment method 
of the present invention is applied to a yoke of a printing 
mechanism, this printer was compared with a printer in which 

25 a silicon steel coated with conventional nickel plating is used. 
The durability of the printer based on the present invention 
was outstandingly brought up to about two hundred millions of 
characters compared with about thirty millions of characters 
in the printer based on conventional plating. 

30 [Effects of the Invention] 

In accordance with the present invention, it is possible 
to impart the surface hardness and the lubricating property to 
the soft magnetic precision parts while maintaining magnetic 
characteristics and to improve the durability of the soft 

35 magnetic precision parts. 
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